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SUTURE TRIMMER 

Related Applications: 

[0001] The present application is a continuation-in-part of pending U.S. 
Patent Application number 10/324,730, filed December 19, 2002, which is a 
continuation-in-part of U.S. Patent Application number 10/027,681, filed December 21, 
2001, and a continuation-in-part of U.S. Patent Application number 10/004,817, filed 
December 10, 2001, the complete disclosures of which are incorporated 
herein by reference in their entirety. 

Field of the Invention 

[0002] The present invention relates generally to surgical devices and methods. More 
particularly, the present invention relates to the construction and use of devices for 
advancing surgical knot(s) and trimming the ends of the suture adjacent to the knot(s). 
Such a device is to be referred to as a "suture trimmer", as used through the appended 
specification. 

Background of the Invention 

[0003] The closing of incisions and wounds using suture is a preferred technique of 
surgeons and many other physicians. While other techniques are now available such as 
stapling, the use of "tissue glues," and the use of collagen for closing vascular punctures, 
the use of suture is often preferred because it provides a reliable and tight closure of any 
wound. Additionally, if a suture is to fail, the surgeon will know immediately. In contrast, 
many of the other devices listed above which may not fail until some time after the 
procedure. 

[0004] While the suturing of a wound is a relatively straight-forward procedure in most 
open surgical procedures, placement and tying of sutures in laprascopic and other 
minimally invasive procedures can be problematic. In order to provide for suturing under 
such circumstances, a variety of devices have been developed for the remote placement and 
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tying of suture through cannulas under video observation. Usually, a sliding knot will be 
formed in a suture loop, a tool known as a "knot pusher" such as that shown in U.S. Patent 
No. 5,797,929 the entirety of which is hereby incorporated by reference, is utilized to 
advance and position the knot and tighten the loop of suture. 

[0005] Such knot pushing devices may also be utilized in recently developed techniques 
for the remote suturing of vascular punctures. Punctures may be formed in the femoral or 
other arteries to provide vascular access for performing angioplasty and other vascular 
procedures. Such techniques are described in U.S. Patent No. 5,417,699; 5,527,322 and 
6,136,010 the entirety of which are hereby incorporated by reference. Such methods result 
in the placement of a suture loop through tissue on opposite sides of the vascular puncture. 
Two free ends of the suture loop are brought out through a tissue tract leading to the 
puncture, and the ends may be externally tied by the treating physician. Alternatively, a 
knot forming device such as that shown in U.S. Patent No. 6,171,317, the entirety of 
which is hereby incorporated by reference, may be utilized to tie a knot. 
[0006] Through the use of a knot pusher, such as that shown and described in U.S. 
Patent No. 5,797,929 the knot may be advanced through the tissue tract so that it lies 
directly over the adventitial wall of the blood vessel. 

[0007] After the knot has been advanced over the adventitial wall of the blood vessel 
and tightened, the excess suture must be cut away. Typically, a surgeon may utilize a 
scalpel or a pair of scissors to cut the suture ends just below the exterior surface of the 
patient's skin. 

[0008] A concern with this method is that by leaving lengths of suture within the wound 
may lead to irritation of the incision. More significantly, a relatively long suture end, 
extending from the knot at the vessel repair to the skin level, may act as a "wick" for 
infective microorganisms which may be present at skin level. The wick would provide a 
conduit for these microorganisms to travel from the skin surface to the vessel repair, 
thereby leading to infection. Many times a surgeon cannot easily shorten this cut length 
because the location of the knot is well below the patient's tissue and is not readily visible, 
therefore they can only shorten the suture to the point that they can visually see. Further 
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still, many surgical procedures are moving away from being open and toward being 
minimally invasive wherein the procedure is performed within a small opening formed in 
the patient's tissue. As described above, many times the surgeon cannot see the vessel 
which they are trying to close with the suture. 

[0009] Therefore there is a need for a device that will enable a surgeon to advance a 
knot and trim the excess suture from the knot without having to visually see the knot. 

Summary of the Invention: 

[0010] In accordance with the present invention there is provided a suture trimmer, the 
suture trimmer including a shaft having a proximal end and a distal end and an axis 
therebetween, the shaft having a slot formed in the side thereof, the slot in communication 
with an opening formed in the side of the shaft, the opening disposed proximal the distal 
end. In various embodiments, the suture trimmer may preferably include a cutting member 
that is slidably disposed within the shaft, and a suture retainer movably disposed within the 
shaft. As will be explained, the suture retainer may either be slidably or rotatable disposed 
within the shaft. Preferably, the suture retainer is disposed within the bore of the cutting 
member, but the present invention is not so limited. 

[0011] In alternative embodiments, the cutting member may either be moved in a distal 
or proximal direction within the shaft of the suture trimmer to cut the suture(s). 
[0012] In alternative embodiments, the suture is positioned within the groove and 
opening in the side of the shaft by either first moving the suture retainer in a proximal 
direction within the shaft or by rotating the suture retainer within the shaft. 
[0013] In optional embodiments, the present invention is further adapted to dispense an 
agent at a location near or adjacent to where the suture is severed (for example, at or near 
the distal end of the shaft). Such agent may comprise an antibacterial or anti-infectant agent 
or a coagulant, but the present invention is not so limited. Rather, any suitable therapeutic 
agent may be dispensed by the present invention. Various systems for dispensing the agent 
may include, for example, a lumen passing through the device, an agent storage chamber 
on or within the device, or a removable agent storage cartridge received into the device. 
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[0014] Various exemplary structures or methods for cutting suture may include: (1) 
cutting the suture between the distal end of the cutting member and an anvil portion of the 
suture retainer; or (2) cutting suture between the distal end of the cutting member and a 
proximal end or flat face of a fitting received in the distal end of the shaft. 
[0015] In accordance with another aspect of the present invention there is provided a 
method for trimming suture, the method including the steps of disposing a free end of 
suture through a groove and opening formed in a distal end of a suture trimmer, wherein a 
cutting member is actuated within the suture trimmer, the cutting member configured to 
sever the suture disposed in the opening. Preferably, such suture comprises a suture loop 
including at least one knot and at least one free end of suture. In one exemplary 
application, the method is performed by placing the suture loop through a wall of a 
patient's femoral artery, cutting the suture in a tissue tract adjacent to the femoral artery, 
and delivering an agent to the tissue tract in the vicinity of the loop of suture. 

Brief Description of the Drawings: 

[0016] The objects and advantages of the invention will become apparent from the 
following detailed description of preferred embodiments thereof in connection with the 
accompanying drawings in which like numerals designate like elements and in which: 
[0017] Figure 1 is a isometric view of an exemplary embodiment of a suture trimmer in 
accordance with the present invention; 

[0018] Figure 2 is a partial cut-away isometric view of the suture trimmer in accordance 
with the present invention; 

[0019] Figure 3A is a partial perspective view of a first embodiment of the cutting 
member in accordance with the present invention; 

[0020] Figure 3B is a partial perspective view of a second embodiment of the cutting 
member in accordance with the present invention; 

[0021] Figure 4 is a partial perspective view of a first embodiment of the suture retainer 
in accordance with the present invention; 
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[0022] Figure 5 is a partial isometric view of the distal tip of the suture trimmer in 
accordance with the present invention illustrating a suture loop disposed therethrough and 
the suture retainer is in a retracted position; 

[0023] Figure 6 is a partial isometric view of the distal tip of the suture trimmer in 
accordance with the present invention illustrating a suture loop being disposed therethrough 
wherein the suture retainer is in a deployed (i.e.: distally advanced) position; 
[0024] Figure 7 is a partial isometric view of the distal tip of the suture trimmer in 
accordance with the present invention illustrating a suture loop being disposed therethrough 
wherein the cutting member as shown in Figure 3 A and 5 has been moved proximally to 
sever the suture; 

[0025] Figure 8 is an isometric view of an alternative embodiment of a suture trimmer 
in accordance with the present invention; 

[0026] Figure 9 is a cross-sectional view of the suture trimmer in accordance with 

Figure 8 illustrating the slider assembly disposed within the handle; 

[0027] Figure 10 is a partial view of the distal tip of the suture trimmer in accordance 

with Figure 8, wherein a suture loop has been formed in a patient's tissue; 

[0028] Figure 1 1 is a partial view of the distal tip of the suture trimmer of Figure 8, 

wherein the suture retainer has been retracted to provide an opening to receive the suture 

into the device; 

[0029] Figure 12 is a partial view of the distal tip of the suture trimmer of Figure 8, 
wherein the suture retainer has been advanced distally and then rotated to align the free 
ends of the suture with the cutting edge formed in the opening of the shaft of the suture 
trimmer; 

[0030] Figure 13 is a partial view of the distal tip of the suture trimmer of Figure 8, 
wherein the suture retainer has been retracted to cut the suture against the cutting edge 
formed in the opening in the side of the shaft; 

[0031] Figure 14 is perspective view of yet another alternative embodiment of a suture 
trimmer in accordance with the present invention; 
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[0032] Figure 15 is a sectional view of the distal tip of the suture trimmer in accordance 
with Figure 14 illustrating the elongated member in a proximal (i.e. retracted) position; 
[0033] Figure 16 is a sectional view of the distal tip of the suture trimmer in accordance 
with Figure 14, wherein the elongated member has been distally advanced to retain at least 
one suture in the distal tip of the device; 

[0034] Figure 17 is a sectional view of the distal tip of the suture trimmer in accordance 
with Figure 14, wherein the elongated member of the suture trimmer has been rotated to a 
cutting position; 

[0035] Figure 18 is a sectional view of the distal tip of the suture trimmer in accordance 
with Figure 14, wherein the elongated member has been moved proximally (i.e. retracted) 
to trim the suture; 

[0036] Figure 19A is a side elevation view of an embodiment of the invention using a 
rotating suture retainer and a push-to-cut cutting member, with the suture retainer rotated to 
a first position to receive a suture into a groove and opening in the device; 
[0037] Figure 19B is a view similar to Figure 19A, but with the suture retainer rotated 
to a second position to trap the suture in the device; 

[0038] Figure 19C is a view similar to Figure 19B, but with the cutting member distally 
advanced to sever the suture; 

[0039] Figure 19D is a sectional side elevation view corresponding to Figure 19C, 
further illustrating details of the operation of the system; 

[0040] Figure 20A is a side elevation view of an embodiment of the invention using a 
slidable suture retainer and a push-to-cut cutting member, with the suture retainer moved 
distally (i.e. retracted) to receive a suture into the device; 

[0041] Figure 20B is a view similar to Figure 20A, but with the suture retainer moved 
distally (i.e. advanced) to trap the suture in the device; 

[0042] Figure 20C is a view similar to Figure 20B, but with the cutting member moved 
distally to sever the suture; 
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[0043] Figure 20D is a sectional side elevation view corresponding to Figure 20C, 
further illustrating details of the operation of the system; 

[0044] Figure 21 is a schematic sectional side elevation view of an embodiment of the 
invention configured to dispense an agent at or near the location where the suture is 
severed; 

[0045] Figure 22 is a schematic sectional side elevation view of an alternate 
embodiment of the invention configured to dispense an agent at or near the location where 
the suture is severed; 

[0046] Figure 23A is an enlarged view of a portion of the device shown in Figure 22 
prior to dispensing the agent; 

[0047] Figure 23B is an enlarged view of a portion of the device shown in Figure 22 
after the agent has been dispensed; 

[0048] Figure 24 is a view similar to Figure 23 A, but wherein a removable cartridge 
filled with the agent is instead inserted into the device; 

[0049] Figure 25 is a side elevation view of an embodiment of the cutting member 
including optional force absorbing features; 

[0050] Figure 26 is a sectional side elevation view of an embodiment of the invention 
having an annular shaped agent chamber, an annular shaped plunger and an annular shaped 
bushing; 

[0051] Figure 27 is an exploded perspective view of various components shown in 
Figure 26; 

[0052] Figure 28 is a perspective view of an alternate embodiment of the invention 
adapted to receive an agent cartridge therein; 

[0053] Figure 29 is a sectional side elevation of the proximal portion of the device of 
Figure 28 with an agent cartridge received therein; 

[0054] Figure 30 corresponds to Figure 29, but with a proximal end knob depressed, 
thereby both locking the agent cartridge into the device and opening the agent cartridge to 
fluid flow; 
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[0055] Figure 31 corresponds to Figure 30, but with the suture retainer moved 
proximally to urge agent flow out of the cartridge and through a lumen in the suture 
retainer; 

[0056] Figure 32 is a perspective view of an alternate embodiment of the invention 
having a plurality of agent delivery holes spaced apart along the length of the shaft of the 
device; 

[0057] Figure 33 is a cutaway perspective view of another embodiment of a suture 
trimmer in accordance with the principles of the invention; 

[0058] Figure 34 is a cross-sectional view of the suture trimmer of Figure 33 taken 
along line 34-34 in Figure 33; and 

[0059] Figure 35 is a side view of a suture retainer of the suture trimmer of Figure 33. 
Detailed Description: 

[0060] In accordance with the present invention there is provided a suture trimmer, the 
suture trimmer may be utilized by physicians in any of a variety of surgical procedures 
where suture loop has been formed in tissue to close an incision or wound, or for any other 
purpose. A slidable knot may be formed in the suture loop, and the suture trimmer may 
then be used to engage and advance the knot over a free end of the suture to close the 
suture loop. The knot can then be tightened by pulling on the other free end of the suture. 
The free ends of the suture may then be trimmed adjacent to the knot by actuating the 
cutting member of the suture trimmer, 

[0061] Referring now to Figure 1 there is shown an exemplary embodiment of a suture 
trimmer in accordance with the present invention. The suture trimmer comprises a shaft 
assembly having a proximal end and distal end, a handle disposed at the proximal end of 
the shaft, and a first and second lever extending from the handle, wherein the first lever 
and second lever are operatively associated with a cutting member and a suture retaining 
device respectively. 

[0062] As shown in Figure 1, the suture trimmer includes a shaft assembly 20. The 
shaft assembly 20 includes an elongated member 25 having a proximal end 21 and a distal 
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end 22. An opening 23 is formed in the elongated member 25 adjacent to the distal end 22. 
A fitting 50 may be disposed adjacent to the distal end 22 of the shaft assembly 20. The 
fitting 50 may have a cross-sectional size no greater than that of the elongated member 25. 
The fitting 50 further includes a groove formed therein, wherein the groove is adapted to 
receive at least one length of suture therethrough. In a preferred embodiment, the groove 
is configured to receive at least two sutures therethrough. The distal face of the fitting 50 
is configured to engage a knot formed in a suture loop, thereby enabling the suture trimmer 
10 to be utilized as a knot pusher and advance the knot to an incision site. The face of the 
fitting may be formed having a convex, concave, or flat surface. Alternatively, the face 
may be formed at an angle relative to an axis extending through the shaft assembly. 
[0063] The fitting may be retained within the bore of the elongated member through the 
use of mechanical fasteners or suitable adhesives. It is further contemplated that the fitting 
may be formed onto the elongated member utilizing a molding process. Alternatively, the 
fitting and elongated member may be integrally formed. The fitting is preferably fabricated 
of a bio-compatible material, such as metal or plastic. 

[0064] The shaft assembly 20 further comprises a cutting member 60 and a suture 
retaining member 28 disposed within the bore of the elongated member. The cutting 
member 60 and the suture retaining member 28 may be retained within the bore of the 
elongated member coaxially, though it is contemplated that they may be retained in other 
manners, such as, side-by-side or offset. Both the cutting member 60 and the suture 
retaining member 28 are disposed for movement within the bore of the elongated member. 
In various embodiments, cutting member 60 is slidably or rotatably disposed within 
elongated member (i.e. shaft) 25, and suture retaining member 28 is either slidably or 
rotatable disposed within elongated member (i.e. shaft) 25. 

[0065] Preferably, the handle of the device includes two levers with the first lever being 
operatively coupled to the suture retainer and the second lever being operatively coupled to 
the cutting member. For example, as shown in Figure 1, a first lever 40 is coupled to 
suture retainer 28. Lever 40 is preferably biased so that when an operator pulls back on 
lever 40, suture retainer 28 is moved in a proximal direction. A second lever 45 is coupled 
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to the cutting member 60 adjacent to the proximal end. The lever 45 is further configured 
to engage a biasing member 42 as shown in Figure 2. 

[0066] As shown in Figures 3 A and 3B, various exemplary embodiments of cutting 
member 60 are provided. For example, cutting member 60 may comprise an elongated 
member having a proximal end 61 and a distal end 62. A cutting edge 63 is formed within 
the cutting member 60 adjacent to the distal end 62. As shown in Figure 3 A, a sharpened 
cutting edge 63 may be formed to cut suture when cutting member 60 is moved in a 
proximal direction. Conversely, as shown in Figure 3B, the distal end 62 of cutting 
member 60 may be sharpened to act as the cutting edge 63, thus cutting suture when cutting 
member 60 is moved in a distal direction. Thus, as will be further explained, Figure 3A 
illustrates a "pull-to-cut" embodiment of the cutting member of the present invention, 
whereas Figure 3B illustrates a "push-to-cut" embodiment of the cutting member of the 
present invention. 

[0067] The cutting member 60 may be constructed of a bio-compatible material that is 
capable of having a sufficiently sharp cutting edge 63 formed therein. For example, 
surgical stainless steel may be utilized as well as titanium. Furthermore, it is contemplated 
that the cutting member may comprise one or more elements coupled together. For 
example the shaft of the cutting member may be constructed of a bio-compatible material 
such as plastic and the cutting edge 63 may be formed of metal wherein the two pieces are 
combined to form a single element. 

[0068] Referring now to Figure 4, there is shown the suture retainer in accordance with 
the present invention. As shown in Figure 4, the suture retainer 28 includes a proximal end 
29, a distal end 27, and a suture protector 26. In preferred embodiments, suture protector 
26 comprises a groove in suture retainer 28 through which a suture can pass when the 
suture has entered the device. Thus, the suture passes through groove 26 and exits out of 
the distal end 27 of suture retainer 28. Lever 40 is connected to the proximal end 29 of the 
suture retainer 28. This lever is configured to be slidably received within the handle 33 as 
shown in Figure 2. The lever 40 is further configured to receive a biasing member 47, 
wherein the biasing member retains suture retainer 28 in a position wherein the suture 
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retainer projects into the opening 23 formed in the elongated member of the shaft assembly 
20. 

[0069] The suture retainer may be constructed of a bio-compatible material such as 
metal or plastic. In a preferred embodiment the suture retainer is constructed of a bio- 
compatible plastic. Additionally, the suture retainer may be constructed of multiple pieces, 
wherein the suture retainer and lever are assembled utilizing known methods of mechanical 
fastening or through the use of an adhesive. It is further contemplated that the suture 
retainer and lever may be integrally formed, such as through the use of injection molding. 
[0070] Referring now to Figures 5 to 7 there is shown the distal end portion of the 
suture trimmer 10 in accordance with the present invention in use. As shown, a suture loop 
150 has been formed utilizing a length of suture, wherein the suture loop includes a knot K 
and two free ends, S and S\ of suture extending therefrom. 

[0071] As illustrated in Figure 5, the suture retainer 28 has been withdrawn (i.e.: 
moved proximally) into the bore of the shaft assembly 20 thereby allowing at least one free 
end of suture S to be disposed through the groove 54 formed in the fitting and groove 19 
formed in the wall of the elongated member 25 and to extend out the opening 23 formed in 
the side of the elongated member 25. 

[0072] Referring now to Figure 6, there is shown the distal tip of the suture trimmer in 
accordance with the present invention wherein the suture retainer 28 has been released, 
thus allowing the biasing force to move suture retainer 28 in a distal direction within 
elongated member 25. Specifically, the biasing member is coupled to the proximal end of 
the suture retainer, causing the suture retainer to advance distally and be received within 
the bore of the distal end of the shaft assembly. As shown the suture protector 26 (e.g.: 
groove) shields the suture S, S' from the edge of the opening 23 formed in the elongated 
member 25. The suture protector 26 ensures that the free end of the suture S cannot 
contact the edge of the opening 23 formed in the elongated member 25 which may be 
sharp. If the suture were allowed to contact the edge of the opening, a nick or cut may be 
formed in the suture, this may lead to failure of the suture before the knot can be advanced 
and tightened by applying a force to the free end of the suture. If the suture were to fail the 
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surgeon would be required to place a second suture loop adjacent to the first suture loop 
and repeat the process of advancing and tightening the knot. 

[0073] Referring now to Figure 7, (which shows the embodiment of cutting member 60 
as illustrated in Figure 3A) there is shown a partial view of the distal tip of the suture 
trimmer 10 in accordance with the present invention wherein the cutting member 60 has 
been actuated to cut the sutures after the suture loop has been tightened. Upon actuation, 
the cutting edge 63 moves in a proximal direction from a shielded position within the distal 
tip portion of the shaft assembly 20. Specifically, cutting member 60 is moved proximally 
from the shielded position by applying a force to the lever 45 (Figure 1), the lever 45 being 
coupled to the proximal end of the cutting member 10. As described above, the cutting 
member 60 is actuated by pulling back on the lever 45, thereby advancing the lever towards 
the proximal end of the suture trimmer 10 and compressing a second biasing member 
disposed within the handle. The cutting member 60 includes a sharpened cutting edge 63. 
It is further contemplated that the proximal edge 23' of the opening 23 may also be 
sharpened to assist in cutting the suture between cutting edge 63 and proximal edge 23' . 
As described above and illustrated in Figure 7, the cutting member 60 of the suture trimmer 
10 moves relative to the elongated member 25 of the shaft assembly 20. 
[0074] Figures 5 to 7 as described above incorporate the embodiment of the cutting 
member 60 as shown in Figure 3A. In this embodiment, the suture is preferably cut in a 
"pull-to-cut" approach in which the cutting member moves in a proximal direction to cut 
the suture. Alternatively, the present invention may instead incorporate the embodiment of 
the cutting member 60 as shown in Figure 3B in a "push-to-cut" approach. In such a "push- 
to-cut" approach, the cutting member is advanced distally, with the suture being cut by the 
distal end of the cutting member. Further examples of "push-to-cut" approaches are 
discussed in the various embodiments which follow herein. 

[0075] Referring now to Figure 8 there is shown an alternative embodiment of a suture 
trimmer 100 in accordance with the present invention. As shown in Figure 8, the suture 
trimmer 100 comprises a handle 130, an elongated shaft assembly 120, a distal tip fitting 
150, a first lever 145 and a second lever 141. As shown in Figure 8, the first lever 145 is 



12 



Patent Application 
Attorney's Docket No. 033297-140 

configured to rotate R about the handle 130 in addition to being configured to be translated 
along an axis extending through the handle 130. The second lever 141 is configured to 
translate along an axis extending through the handle 130. The functionality of the first and 
second levers will be described in greater detail below with reference to Figure 9. It is 
further contemplated that the first lever 145 may be embodied having a generally 
cylindrical shape and being disposed about the distal end of the handle. For example, the 
first lever 145 may be a ring. 

[0076] Referring now to Figure 9, there is shown the elongated shaft assembly 120 of 
the suture trimmer 100. As shown the elongated shaft assembly 120 comprises a hollow 
elongated member 125 having a proximal end 129 and a distal end 127. An opening 123 is 
formed in the wall of the elongated member 125 adjacent to the distal end 127 thereof. The 
opening 123 is further configured to include a sharpened cutting edge, which is formed on 
the proximal end of the opening 123. The elongated member 125 may be constructed of a 
bio-compatible metal such as stainless steel, titanium or a bio-compatible coated material. 
Alternatively, the elongated member may be constructed of a bio-compatible plastic. The 
elongated member in a preferred embodiment has a circular cross-sectional profile, though 
it is contemplated that the elongated member may be constructed having other cross- 
sectional profiles such as square, triangular, or oval. 

[0077] A suture retaining member 128 is disposed within the bore of the elongated 
member 125. The suture retaining member 128 includes an elongated member having a 
proximal end 137 and a distal end 131. A suture receiving groove 133 is formed in the 
distal end of suture retaining member 128. The suture retaining member 128 is slidably 
and rotatably disposed within the bore of the elongated member 125. The suture retaining 
member 128 may be coaxially disposed within the bore of the elongated member 125, or 
arranged in an offset manner. The proximal end of the suture retaining member is coupled 
to the first and second levers of the suture trimming device, the function of which will be 
described in detail below. 

[0078] The shaft assembly 120 may further include a fitting 150 disposed adjacent to 
the distal end 127 of the shaft assembly 120. The fitting 150 has a cross-sectional size no 
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greater than that of the elongated member 125. The fitting 150 further includes a groove 
154 formed therein, wherein the groove 154 is configured to receive at least one length of 
suture therethrough. In a preferred embodiment, the groove 154 is configured to receive at 
least two sutures therethrough. The distal face of the fitting 150 is configured to engage a 
knot formed in a suture loop, thereby enabling the suture trimmer 100 to be utilized as a 
knot positioner and advance the knot to an incision site. The face of the fitting may be 
formed having a convex, concave, or flat surface. Alternatively, the face may be formed at 
an angle relative to an axis extending through the shaft assembly. 
[0079] As shown in Figure 9, the proximal end 129 of the shaft assembly 120 is 
connected to a handle 130. Handle 130 comprises a generally cylindrical casing 180 having 
an open interior chamber 135 and an axial slot 138 (as shown in Figure 8). A slider 
assembly 210 is reciprocatably disposed within the chamber 135, the slider assembly having 
a proximal end 281 and a distal end 282, the distal end 282 coupled to the proximal end 
137 of the suture retainer 128. The slider assembly further includes a first lever 145 and a 
second lever 141 coupled to the slider assembly 210 as shown in Figure 8. A biasing 
member 290 is further disposed within the chamber 135 wherein the biasing member 290 is 
disposed in a space proximal the proximal end of the slider. The biasing member applies a 
force to the slider assembly so that suture retainer 128 will remain in a distally advanced 
position. It is further contemplated that the suture trimmer 100 may include more than one 
biasing member. For example, two biasing members may be provided in combination and 
configured to provide a progressive spring rate. 

[0080] The handle, slider assembly, and levers may be manufactured of materials such 
as metals or plastics. In a preferred embodiment, the handle and levers are manufactured 
of plastic utilizing an injection molding process. 

[0081] As shown in Figure 9 the slider assembly 210 is constructed of a first member 
280 having a proximal end 281, a distal end 282, a reduced diameter portion 284 and an 
enlarged diameter portion 286 disposed therebetween. The first member 280 further 
includes a plurality of members 285 disposed radially about a reduced diameter portion 284 
of the first member 280. A rotating ring 200 is rotatably disposed about the reduced 
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diameter portion 284. The rotating ring further includes an engaging member 205, wherein 
the engaging member is configured to engage one of the plurality of members 285 
extending radially about the reduced diameter portion. 

[0082] The proximal end 281 is further configured to receive a basing means 290. The 
biasing means may comprise a spring, elastic foam or devices that have similar mechanical 
properties. 

[0083] The slider assembly and the suture retainer may be constructed as a unitary 
member or alternatively may be constructed of multiple pieces which are then assembled 
using known manufacturing methods. 

[0084] Referring now back to Figure 8, the first lever 145 is coupled to the rotating 
ring 200, wherein a pin (not shown) is utilized to couple the first lever 145 to the rotating 
ring 200. By applying a rotational force 289 to the rotating ring causes the engaging 
member 205 to engage at least one of the plurality of members 285, thereby causing the 
suture retainer 280 to rotate within the shaft assembly 120. The second lever 141, shown 
in Figure 8, is coupled to the increased diameter portion 285 of the slider assembly 210. 
The second lever 141 may be connected through the use of a pin (not shown) disposed 
within the increased diameter portion, the pin extending through a groove formed in the 
handle as shown in Figure 8. A force may be applied to the second lever, thereby causing 
the suture retainer 128 and the second lever to be displaced proximally, the suture retainer 
128 moving proximally within the elongated member 125 of the shaft assembly 120. When 
such force is applied, suture retainer 128 will be moved proximally, thus providing an 
opening for the suture to be received through opening 123 in elongated member 125. 
Thereafter, the force on the second lever can be released such that suture retainer 128 
springs forward in a distal direction, thereby trapping the suture in the device, as explained 
below. 

[0085] Referring now to Figures 10 to 13, there is shown a partial view of the distal tip 
of the suture trimmer 100 in accordance with the present invention disposed in various 
states of use, each of which will be described in detail below with reference to the Figures. 



15 



Patent Application 
Attorney's Docket No. 033297-140 

[0086] Referring now to Figure 10, there is shown the distal end of the suture trimmer 
100, wherein the suture retaining member 128 is shown disposed in a distally advanced 
position. A suture loop has been formed in tissue as shown, the suture loop comprises a 
knot K formed in a loop of suture, wherein the two free ends S and S' of the suture extend 
from the knot. In an optional preferred method of use, the tissue is a femoral artery and 
any of the present suture trimmer embodiments may be used to sever the loose ends of a 
loop of suture which has been used to close a hole in the femoral artery. Such femoral 
artery closure uses may be preferably conducted in conjunction with agent delivery systems 
described herein. 

[0087] Referring now to Figure 11 there is shown the distal tip, wherein the suture 
retainer 128 has been retracted (i.e. moved proximally) within the elongated member of the 
shaft assembly 120 by applying a force to the second lever 141. The two free ends of the 
suture as disposed through a groove 154 formed in the fitting 150 and distal end of the 
elongated member 125, the two free ends of suture extend through the opening 123 formed 
within the elongated member 125. 

[0088] Referring now to Figure 12, there is shown the distal tip of the suture trimmer 
100 wherein the force applied to the second lever 141 (Figure 8) has been released, thereby 
allowing the suture retaining member 128 to advance distally within the bore of the 
elongated member 125. Optionally, a rotational force may be applied to the first lever 145 
(Figure 8), thereby causing the suture retaining member to rotate within the bore of the 
shaft assembly. By rotating the suture retaining member 128, the groove 154 may be 
effectively closed, thus retaining the two free ends of the suture within the distal tip of the 
suture trimmer 100. As can be seen in Figure 12, the groove 126 in suture retainer 128 
can be used to align the two free ends of suture S and S' with a sharpened cutting edge 163 
formed in the proximal end 123' of opening 123. Furthermore, optional rotation of the 
suture retaining member 128 can further align the two free ends of the suture with the 
sharpened cutting edge 163 formed in the proximal end 123' of the opening 123. 
Additionally, as shown, the distal end of fitting 150 can be utilized to advance the knot K 
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onto the tissue, such that the knot K can be tightened by pulling up on one of the free ends 
of the suture S/S\ 

[0089] Referring now to Figure 13, there is shown the suture loop after an axial force 
has been applied to the first lever 145 thereby moving the suture retaining member 128 
proximally within the bore of the elongated member thereby advancing the two free ends of 
the suture into contact with the sharpened cutting edge 163 formed in the opening 123, such 
that the sharpened cutting edge 163 severs the free ends of the suture adjacent to the knot K 
as shown. 

[0090] As described above with reference to Figures 8 to 13, it shall be understood that 
the cutting member of the suture trimmer 100 remains stationary in use. Specifically, the 
elongated member 125 itself acts as the cutting member in this embodiment of the 
invention. As shown in Figures 10 to 13, a piece of suture to be severed is brought to the 
cutting edge 163 formed in an edge of opening 123. The suture is severed due to the 
interference between the suture, the opening 126 formed in the suture retaining member 
128 and the cutting edge 163. 

[0091] Referring now to Figures 14 to 18 there is shown an alternative suture trimmer 
300 in accordance with the present invention. As shown in Figure 14, the suture trimmer 
300 comprises a handle portion 330, a shaft assembly 320 and a fitting 350 disposed on the 
distal end of the shaft assembly. The handle 330, shaft assembly 320 and fitting 350, of the 
suture trimmer 300 is similar to each of those described above. With regard to Figures 15 
to 18, there is shown the suture trimmer 300 in accordance with Figure 14 in use. 
[0092] Referring now to Figure 15 there is shown yet another alternative embodiment 
of a suture trimmer in accordance with the present invention. As shown in Figure 15, the 
suture trimmer 300 includes a shaft assembly 320, a fitting 350 disposed on the distal tip of 
the shaft assembly and lever 345. The suture trimmer 300 includes a retractable, indicated 
by reference number 400, elongated member 325 connected to lever 345, the lever 
connected to a handle 380. In addition to being retractable, the elongated member 325 is 
further configured to rotate, indicated by the reference number 410, about an axis 
extending between the distal end and proximal end of the suture trimmer 300. 
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[0093] Referring now to Figure 15, there is shown the distal tip of the suture trimmer 
300 wherein the elongated member 325 of the shaft assembly 320 has been retracted, 
thereby exposing the groove 354 through which the free end(s) of the suture may be 
disposed as shown. 

[0094] Referring now to Figure 16, there is shown the distal tip, wherein the force 
applied to retract the elongated member 325 has been released, thereby allowing the 
elongated member 325 to advance as shown. The elongated member 325 is utilized to close 
the groove 354 when advanced in a distal position as shown in Figure 16, thereby retaining 
the free ends of the sutures within the groove 354 as shown. Furthermore, after allowing 
the elongated member to advance distally as shown, the distal tip of the suture trimmer may 
be utilized to advance the knot K and substantially close the suture loop. 
[0095] Referring now to Figure 17, there is shown the distal tip of the suture trimmer 
300, wherein the elongated member 325 has been rotated counter-clockwise relative to the 
suture retainer 328. By rotating the elongated member 325 as shown, the free ends of the 
suture are drawn to a cutting edge 363 formed in the elongated member 325. 
[0096] Referring now to Figure 18, there is shown the suture trimmer 300 in 
accordance with the present invention. As shown in Figure 18, the elongated member 325 
has been retracted relative to the suture retaining member 328. By retracting the elongated 
member 325, the free ends of the suture are brought into contact with the cutting edge 363 
formed within the elongated member 325, thus trimming the free ends of the suture close to 
the knot K as shown. Although this embodiment of the invention moves the elongated 
member 325 proximally to sever the tissue, it is be understood that an alternate embodiment 
may instead move the suture retainer distally to achieve the same result. 
[0097] Although the suture trimmer 300 is described wherein the elongated body is 
rotated relative to the suture retaining member 128, it is contemplated that the elongated 
member may be held stationary and the suture retaining member may be rotated therein. 
Still further it is contemplated that both the elongated member and the suture retaining 
member may be rotated respectively. 
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[0098] Still further, it shall be understood that although the embodiments illustrated 
herein have been described as utilizing levers to advance/actuate/move various features 
disposed within or upon the suture trimmers it shall be understood that other mechanical 
devices and assemblies may be utilized to perform the same tasks without departing from 
the scope of the present invention. 

[0099] In various embodiments of the invention, various suture cutting techniques are 
employed. For example, as shown in Figures 19A to 19C, the suture(s) may be cut between 
the distal end of the cutting member and an anvil portion of the suture retainer. 
Alternatively, as shown in Figures 20 A to 20D, the suture(s) may be cut between the distal 
end of the cutting member and an anvil portion (such as a proximal edge or surface) of the 
fitting. 

[00100] Figs. 19A to 19C illustrate a "push-to-cut" system in which the cutting member 
is distally advanced towards a portion of the suture retainer to sever the suture 
therebetween. In this embodiment, the suture retainer is rotated in one direction to receive 
the suture therein, and then released so that it rotates in an opposite direction to lock the 
suture in the device. Figs. 20A to 20D also illustrate a "push-to-cut" system in which the 
cutting member is distally advanced towards a portion of the suture retainer to sever the 
suture therebetween. However, in this embodiment, the suture retainer is moved proximally 
so that the suture can be positioned within the device. The suture retainer is then released 
so that is allowed to distally advance to lock the suture therein. 

[00101] Turning first to Figs. 19A to 19C, an elongated member (e.g.: a hollow shaft) 
25 is provided with a tubular cutting member 60 received therein. A suture retainer 28A is 
received within the bore of tubular cutting member 60, as shown. Suture retainer 28A is 
rotatable around central longitudinal axis A. Suture retainer 28 A comprises a groove 26 A 
passing therethrough. When suture retainer 28 A is rotated to the first position as shown in 
Fig. 19A, groove 26 A is positioned in alignment with both groove 54 in fitting 50 and with 
opening 23 in elongated member 25. A suture S is received therein as shown. (For clarity 
of illustration, only a single suture is shown. It is to be understood that a typical use of the 
present invention will instead have a pair or loop of suture passing therethrough.) After 
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suture S is received in groove 26 A, suture retainer 28 A is then rotated to the second 
position as shown in Fig. 19B, thereby locking the suture within the device. Thereafter, as 
shown in Fig. 19 C and 19D, cutting member 60 is distally advanced to sever the suture 
between an anvil portion 70 of suture retainer 28 A. In exemplary embodiments, anvil 
portion 70 comprises a flat face of suture retainer 28A which is disposed perpendicular to 
the axis of the shaft. 

[00102] Figures 20A to 20D show an alternate embodiment in which a sliding suture 
retainer 28B is used to trap the suture in the device. An elongated member (e.g.: a hollow 
shaft) 25 is provided with a tubular cutting member 60 received therein. Suture retainer 
28B is received within tubular cutting member 60. Suture retainer 28B is slidable within 
elongated member 25. Suture retainer 28B further includes a groove 26B (shown in dotted 
lines in Figure 20B) passing therethrough. When suture retainer 28B is retracted (moved 
proximally) to the position shown in Fig. 20A, a suture S is then received therein as shown. 
(For clarity of illustration, only a single suture is shown. It is to be understood that a 
typical use of the present invention will instead have a pair or loop of suture passing 
therethrough.) After suture S is received within the device, suture retainer 28B is then 
advanced distally to the position shown in Fig. 20B, thereby locking the suture within the 
device. Thereafter, as shown in Fig. 20C, cutting member 60 is distally advanced to sever 
the suture between the distal end 62 of the cutting member 60 and a proximal edge 52 or 
other flat face or suitable anvil portion (Fig. 20D) of fitting 50. 

[00103] In various optional embodiments of the present invention, the present invention 
includes systems that dispense an agent at a location adjacent to where the suture is severed, 
such as the distal end of the device. In preferred embodiments, the agent may comprise an 
anti-infective agent, a coagulant, or a tissue glue, but the present invention is not so 
limited. 

[00104] In accordance with the present invention, a cavity may be provided in the suture 
trimmer which is adapted to receive the agent therein. As will be shown, such cavity may 
comprise a tube or lumen passing through (or simply adjacent to) the suture retainer. In 
addition, the cavity adapted to receive the agent may comprise a delivery tube passing 
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through a portion of the handle of the device. In alternative embodiments, the cavity may 
also simply comprise an agent storage chamber in the handle of the device. In further 
alternative embodiments, the cavity may also comprise a removable agent delivery cartridge 
which is inserted into the device. 

[00105] Referring first to Figure 21, a schematic illustration of a first embodiment of the 
invention which is configured to dispense an agent is provided, as follows. Suture trimmer 
200 includes an elongated member 225 and a handle 230. Within elongated member 225 is 
disposed a tubular cutting member 260 having a distal cutting end 263. A fitting 250 is 
attached to the distal end of elongated member 225. Within cutting member 260 is 
disposed a suture retainer 228. In different embodiments, suture retainer 228 may either be 
rotated or be distally advanced by the operation of lever 240 to lock a suture into the device 
(similar to the above described operation of suture retainer 28). It is to be understood that 
elongated member 225, handle 230, lever 240, cutting member 260, suture retainer 228 
operate in the same ways as the various above described embodiments of the elongated 
member, handle, lever, cutting member, suture retainer, etc. Moreover, for clarity of 
illustration, internal biasing devices and mechanical actuators have been omitted from 
Figures 21 to 24. Such internal biasing devices and actuators are provided and operate in 
the same manner as was described above. 

[00106] Figure 21 illustrates an embodiment of an agent delivery system, as follows. A 
tube 300 is disposed within suture retainer 228. Tube 300 has an open distal end 302 
through which the agent is dispensed. Thus, the agent is dispensed at a location which is 
close to, or adjacent to, or simply near, the location where the suture is severed by the 
cutting member. In various embodiments of the invention, suture retainer 228 may either 
be advanced distally / retracted proximally or be rotated by actuating lever 240 on handle 
230 using various mechanisms described herein. 

[00107] A portion of tube 300 which passes through handle 230 includes an agent 
delivery tube 304. An inlet port 306 is provided in handle 230. Inlet port 306 may include 
a one-way check valve or luer connector 308. Thus, an operator is able to inject agent into 
agent delivery tube 304 by way of a syringe 310 (or other suitable delivery tube). In this 
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embodiment, the operator is free to choose which agent is used (thus selecting from a 
variety of different agents pre-stored in various syringes or cartridges). 
[00108] In the various embodiments where suture retainer is slidably moved or rotated 
within the device, tube 300 may remain stationary with suture retainer 228 sliding back and 
forth or rotating thereover. Alternatively, tube 300 may be replaced with a lumen passing 
through the suture retainer. 

[00109] Figures 22 to 23B illustrate an embodiment of the invention in which the agent is 
pre-stored in a chamber in the handle of the device. In this embodiment, the cutting 
member is preferably actuated at the same time that the agent is dispensed. Specifically, 
the agent is pre-stored in a chamber 320. A lumen 301 passes through suture retainer 228. 
Suture retainer 228 is received within cutting member 260. As shown schematically in 
Figures 23 A and 23B, a plunger 325 is pushed distally in direction D thereby 
simultaneously advancing cutting member 260 while squeezing agent from chamber 320, 
out through the distal end of lumen 301 . Thus, the agent may be dispensed at the location 
where the suture is severed at the same time as the cutting member severs the suture. 
[00110] Figure 24 is a schematic view corresponding to Figures 22 to 23B, but instead 
showing a removable cartridge 340 pre-filled with a suitable agent. When cartridge 340 is 
inserted into suture trimmer 200, plunger 325 is positioned to compress cartridge 340, for 
example, by moving cartridge wall 342 in distal direction D. Cartridge 340 may further 
comprises a removable or tear-away portion 344 which, when ruptured or removed, 
permits the agent to be squeezed into lumen 301 as cartridge 340 is compressed. 
[00111] It is to be understood that Figures 23 A to 24 are schematic drawings, and are 
thus only meant only to illustrate the operating principles of the invention. Actual internal 
operating mechanisms may vary from those illustrated herein. As such, different internal 
mechanisms which achieve the same results are contemplated, all keeping within the scope 
of the present invention. Also, additional components may be included. For example, 
additional actuators and levers (not shown) may be included to control the movement of the 
suture retainer, cutting member and plunger, or to puncture or otherwise open a cartridge 
to release an agent. 
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[00112] Figure 25 shows an embodiment of the cutting member in which the cutting 
member further includes force absorbing features 65. In particular, the force absorbing 
features comprise a series of laser cut holes near the proximal end of cutting member 60. 
Holes 65 are configured to give cutting member 60 the ability to deform slightly along its 
length. Therefore, when distal cutting edge 63 severs the suture (against either the suture 
retainer or the fitting) the portion of cutting member 60 that includes holes 65 will absorb 
some of the cutting force, thereby providing overall smoother device operation. 
[00113] Figure 26 shows an embodiment of the invention in which chamber 320 is 
annular in shape. Plunger 325 is also annular in shape. Plunger 325 is pushed into chamber 
320 by an annular shaped bushing 360. In this particular embodiment, bushing 360 is 
moved distally by depressing lever 45. Alternative configurations and actuation 
mechanisms are possible, all keeping within the scope of the present invention. For 
example, suture trimmer 228 may either be a rotating or sliding suture retaining mechanism 
as described above. 

[00114] As further shown in Figure 26, inlet port 306 may be positioned such that it 
enters directly into chamber 320 (thus avoiding long fluid tubes or conduits within the 
handle of the device). 

[00115] Figure 27 shows further details and shapes of the components shown in Figure 
26. In this particular embodiment, the bushing 360, plunger 325 and chamber 320 are 
shown in an exploded view. Actuating lever 45 pushes bushing 360 which in turn pushes 
plunger 325 into cavity 320. As was shown in Figure 26, agent squeezed out of cavity 320 
then passes through an opening in cutting member 260 and out through a lumen 301 in 
suture retainer 228. As can also be seen, cutting member 260 and plunger 325 may be 
actuated simultaneously when bushing 360 is moved distally by actuating lever 45. 
Moreover, as shown in Figure 27, lever 45 may be dimensioned so that it does not contact 
suture retainer 228 and thus moves independently of suture retainer 228. Also, bushing 
360 and plunger 325 may also be dimensioned to slide over suture retainer 228 so that 
bushing 360 / plunger 325 move independently of suture retainer 228. 
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[00116] Figures 28 to 31 show an alternate embodiment of the invention adapted to 
receive an agent cartridge into a proximal portion of the handle of the device. In 
particular, suture trimmer 500 is adapted to receive a cartridge 510 therein. In an 
exemplary embodiment, cartridge 510 is a Carpuject™ cartridge, made by Abbott 
Laboratories of Abbott Park, Illinois. However, any suitable cartridge may also be used 
within the scope of the present invention. As shown in Figure 29, cartridge 510 is first 
placed within a handle portion of suture trimmer 500. Cartridge 510 includes a puncturable 
seal 51 1 at its distal end and a slidable plug 512 at its proximal end. Plug 512 moves 
distally into tubing 515 (toward seal 511) when pressed. After an operator has selected the 
cartridge 510 and placed the cartridge in the body of the handle of the device (as shown in 
Figure 29), end knob 514 is then depressed. By depressing end knob 514, cartridge 510 is 
then moved to the position as shown in Figure 30 where cartridge 510 is moved proximally 
so that needle end 513 penetrates into cartridge 510. In optional preferred aspects, needle 
end 513 is simply connected to lumen or tube 302 which passes through suture retainer 
228. Thus, cartridge 510 is now locked in position within the device and a flow path for 
the agent from cartridge 510 through suture retainer 228 is thereby opened. Thereafter, as 
shown in Figure 31, suture retainer 228 is moved proximally (for example, by pulling back 
on handle 540 in Figure 28). As can be seen, end knob 514 will keep plug 512 stationary 
while the outer tubing 515 (which forms the cartridge) will be pushed proximally such that 
its proximal end 516 is received into annular void 518. Thus, when suture retainer 228 is 
moved proximally, suture the agent in cartridge is forced out of the distal end of lumen 302 
through suture retainer 228. The agent is dispensed at a location near where the suture is 
being cut. It is to be understood that the above description is only exemplary and that 
alternate embodiments in which different components of the invention move to receive a 
cartridge and to dispense agent from the cartridge are possible within the scope of the 
invention. 

[00117] Figure 32 illustrates an alternate embodiment of the invention in which shaft 25 
has a plurality of agent delivery holes 600 disposed along the length of shaft 25. Agent 
delivery holes 600 are configured to dispense an agent along the path (i.e.: tissue tract) in 
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which the suture trimmer 10 enters the patient's tissues. Any of a variety of internal 
mechanisms can be provided to dispense agent directly through holes 600 in shaft 25, all 
keeping within the scope of the present invention. Since a suture trimmer is typically the 
last surgical instrument which is inserted in the patient, the present optional suture trimmer 
embodiment that is configured to dispense an agent along the path of the incision to the 
operative site is especially beneficial since anti-infective agents or coagulants or other 
agents may be dispensed along the path of the incision. In one optional embodiment, the 
series of agent delivery holes 600 may have varying diameters. The exemplary 
embodiment shown in Figure 32 shows holes 600 that increase in size in the distal 
direction. Thus, more agent may be delivered at the distal end of the device (near where 
the suture is severed). 

[00118] In another embodiment, a suture trimmer includes a biasing member for the 
suture retainer that also provides a fluid conduit for an agent to be provided to a selected 
location in a patient body, such as the tissue tract resulting from a percutaneous 
catheterization procedure. The biasing member, in one embodiment, is a tube that may 
include a stiffening member. The biasing member and the suture retainer each define 
respective lumens in fluid communication with each other. In a manner similar to the 
embodiment illustrated in Figure 21, the lumens are also in fluid communication with an 
inlet port on the handle of the suture trimmer as well as an outlet port on the suture 
retainer. 

[00119] The stiffening member may be disposed within or on the tubular body of the 
biasing member. The stiffening member, in one embodiment, is a superelastic (e.g. 
Nitinol) wire that may be pre-bent to selected degrees to provide a desired level of biasing 
force to the suture retainer. The pre-bent wire may be provided by heat-setting the wire in 
a pre-selected bent shape. 

[00120] A suitable exemplary tube material for the biasing member is Pebax. If a 
stiffening member is desired, a Nitinol wire may be provided in the wall of the tube. The 
tube may be formed with the wire in place, e.g. by an extrusion process, or the tube may 
be formed with dual lumens, one of which will accept a stiffening member, e.g. a wire. 
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[00121] Figure 33 shows an embodiment of a medical device suitable for delivering an 
agent to a subcutaneous location in a patient body. The exemplary embodiment illustrated 
in Figure 33 is a suture trimmer 700. The suture trimmer 700 includes a handle 730 
having a distal end 731 and a proximal end 732. An elongate member 725 extends from 
the distal end 731 of the handle 730. 

[00122] A sliding member 728 is slidably disposed within the elongate member 725. In 
this embodiment, the sliding member 728 is a suture retainer. The sliding member 728 
defines a first lumen (not shown). 

[00123] A biasing member 704 is operatively associated with the sliding member 728 to 
provide a biasing force on the sliding member. The biasing member 704 defines a second 
lumen (not shown) that is in fluid communication with the first lumen (not shown). The 
biasing member 704 may be in the form of a flexible tube. The wall of the flexible tube 
defines an agent delivery lumen. 

[00124] Figure 34 shows the biasing member 704 in a compressed state. The sliding 
member 728 is shown having a pronounced bend after having been moved in the direction 
of arrow P by the operator. In this position, the biasing member acts as a return spring to 
urge the sliding member in the distal direction (i.e., to the left in Figure 34). 
[00125] Figure 34 shows the second lumen 715 (agent delivery lumen) extending 
through the biasing member 704. Figure 34 also shows the stiffening member 716 disposed 
within the wall of the biasing member 704. 

[00126] Figures 33 and 34 also show an inlet port 706 at the proximal end 732 of the 
handle 730, the inlet port being in fluid communication with the first lumen 729 (Figure 34) 
of the sliding member 728 and the second lumen 715 (Figure 34) of the biasing member 
704. Figure 35 shows one embodiment of sliding member 728 in which the sliding 
member is a suture retainer similar to previously describe embodiments. Sliding member 
728 is a tubular member that defines an outlet port 707 near the distal end. The outlet port 
707 is in fluid communication with the inlet port (Figure 34) via the first lumen 729 and the 
second lumen 715. 
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[00127] Referring again to Figure 33, the suture trimming device includes a suture 
retainer and the elongate member 725 includes an opening 723 suitable to accept a suture 
(not shown) when the suture retainer 728 is retracted proximally. The suture trimmer also 
includes a cutting member (not shown) slidable within the elongate member 725 to cut a 
suture retained by the suture retainer. 

[00128] A method of use of the above-described device may include connecting an 
agent carrying vessel such as syringe 310 (see Figure 21) to the inlet port 706 and moving 
an agent from the agent carrying vessel through the inlet port and further through the first 
lumen and the second lumen. The method may further include retracting the suture retainer 
proximally, placing a suture within an opening on the elongate member, and releasing the 
suture retainer such that the biasing member urges the suture retainer distally. The method 
may also further include providing a cutting member slidable within the elongate member 
and sliding the cutting member to cut the suture. 

[00129] Although the present invention has been described in considerable detail with 

reference to certain preferred embodiments, it is contemplated that one skilled in the art 
may make modifications to the device herein without departing from the scope of the 
invention. Therefore, the scope of the appended claims should not be considered limited to 
the embodiments described herein. 
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